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Aj ] j /^jjoAi^dl oA AjjA ^Ac- IjI j Cliij^J^)^dl J (J (j-a ^^}jaill 

AjI Ujj^ oA (Ja >J J aA^^Ljj ^.JJ Ia^ GSM J AAa <2* i*ag ^ Ul ^1 oA j 


GSM - GLOBAL SYSTEM FOR MOBILE 
COMMUNICATION 


Y: 

NG. deed Isafoury 

^Isu J&l ^jjlj lA±j 

HISTORY OF COMMUNICATION 

- CONTENT 

-communication systems overview 

- Introduction to Cellular Fundamentals 

- Network Architecture 

- GSM Air Interface 

- Transmission Chain 

- GSM Network Protocols 
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4^1*11 J j&I JU \ln 


HISTORY OF COMMUNICATION 

* Communication systems 


Defiver as much information as possible from the 
source to the destination (capacity issues). 

Deliver information in shortest time (delay 
issues). 

Reduce errors in delivery of information (error 
detection/correction issues}. 


cIjVI xtoII Jaj u $\ ja (j Jj IJ o-^ 3 j J-UI Jl ciAJ^JI 4x.U^ U 

JiluoJI Jl Jjuo jJi (j-<i cIjL a ^1*-a 1I (j>& ^^5 ^p£l (J j x J ; Vjl 

Ul till (JjLj^aII ^Uj ^C-Uj AjUII ^Jc- AajxjA kpk (_£j j 

<j Jl Channels Ji o* * Jl ^Uj ^uii ^si 

Channel Jsi B.W J Jssa Quality J J 1 Capacity J ^ jj 

. J jl fij II <Ja> GSM Jl JuA j -k^jj lK J (J f jV J*J 


(j^A><& di3 j ^p^a3l ^3 <LaJx>Jl (J j x i J | JU 
Sj J (jjjlLa Jc- ^ J-^ U^l J -k^.jUj CIjIc-Luj 4x-U^ Ij t*_ik U^.1 
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(JjS JSjjuoJ ^aJ (JjujJ LU (JUc- ajlUVI J ^)-Jj <JC- J 4 J k ^j 

(_£^kl S^pi JLuJ jtsUj ^^C-Uj^all ^paill 
Uc-Uj ^»Lkill ^3 (J (JjLg aJ ^ ^jJa ^*11 I * jk j 
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HISTORY OF COMMUNICATION 

Voice Communications 




(J L^ajVI 4 \ua j Cl±jl£ (J Ll^.1 \x 


(jL^aj^U 4 _Ljuj j ^ (jj^ ^)V 4 jI C5^ LS^ (jL^VI 


HISTORY OF COMMUNICATION 


Long Distance Communications 


1 


Telecommunication is the 
process of long distance 
communications. 

Early telecommunications 
involved smoke, ftags, 
drums, and other such 
methods 

to relay messages and 
information. 
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HISTORY OF COMMUNICATION 


Telegraph 

The first wireline communications was the telegraph. Invented in 
the mid 1 9th 

century, it opened a new era in long-distance telecommunication. 


4,14 



Aa* d±jl£ j AA j dLa (Jil A \uu j (Jjl ^i^.1 L<d AjUlI LdVI (JjAa9 j 

diS jLik c- Ia^ a \x iLq 1*^ ^ ^a^iLouj 6^1^ dliLoiAj lAl^Luil 

^Ic. til CllXJJ 


HISTORY OF COMMUNICATION 

Basic Communications System Elements 



• Source 


• Destination 


• Transmission Medium 


— 


Source 

4 Destination 
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HISTORY OF COMMUNICATION 

•Transmission Medium 



HISTORY OF COMMUNICATION 

Telephone 

When we talk over the telephone, our voice is converted to a 
electronic signal by 

the microphone in the handset. This signal is then transmitted over 
telephone wires. 
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HXSTORy OF COMMUNICATION 

Telephone Networks Early Switching Devices 
Switches are devices that cause a connection between two 
transmitting/receiving devices. 

Modern Switching Devices 

Today many different types of automated switches are used which 
make it possible for fast placement of calls. 
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jjUaj-all Ixj Ai j jjlc. Clul L-& ^joiJ lA\x.s~* jJ (J-alc- ^ *1^. ^Lj ^jtc- ^ \x) 

j UA j (j^lklLuiAll L^a jj^ak j ^)Jj£ L_aKllJj 1*1^ 5JLaC. jjlc. J 1*^ LstJa fi*} j 

t ** d^ l CIjLjuoJJ^juJ ^AklLuoJJ Q jiM j> t 


HISTORY OF t OMMUNICATTON 


• Wireless systems block diagram 
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HISTORY OF COMMUNICATION 


Wired VS Wireless 

* Losses 

• Mobility 

* Security 

• Bandwidth 
•Cost 


Wireless Telecommunications 
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Cellular FUNDEMENTALS 

• Types of telephones 

Fixed (PSTN) telephones 


Cordless Telephones 


Mobile Telephones 


La L IjlLu c > \\h 

AjJLlII A djL (J jVI ^ L*_ila 

^SLxi^UI jjqjlM) ^ ^jUII ^ 

A! ^a^all djL ^ l" dl*\l ^ 


A jSLjj^U) ^xlall (Jl jVuj.iV I j JLojjVI s 1 ^iLu c ". 


Cellular FUNDEMENTALS 

Modes OF Transmission in wireless 

* Simplex communication system 
- Example: 

» Television , radio 



Cli£ ^]l (Jl j j JaS3 (JLoj^jVI-J ^3^-i ^J-^l AjS Cjjf'.-'S ■ ^ ^ J jl 


jjjljllj jjj jiiii]l (jj 
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Cellular FUNDAMENTALS 

* Half - Duplex communication system 

- Example : 

» Police radio 


V 


TX+RX 


Two-way carrrnLinication on the same channel. 

At any given time a user can only transmit or receive 


~1 



TX +RX 


^9 1 jjljlfrux) jLjjJJ j \ ^jUll ^ ^ 

Vj d i iS 131 (JjVl ^ jV ^ ixj djs 

Channel J' 

aL . jjsll ySL.iUI cij 


Cellular FUNDAMENTALS 

* Full - Duplex communication system 

- Example : 

» GSM mobile radio 



>Y 


TX+RX 


■ simultaneous two-way communication 

* Two simultaneous but separate channels are 
provided for communication to and from ihe terminals 


TX+RX 


2 Channel (jdUS j C!j 9 jll (jiiij ^ 

(JiiLoiAll cU jA\ djLa ^9 l g Ll^.1 A nVdl <j| ^ W i (J£iij li^.1 ^ j p \j L_nia 

4_1^Luj^LSI ~ lv4 i ^ o> l ^4 2 l n /\\ i t *Yt Y‘q*4 1 l t ‘Yl <■ < l-> 
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Cellular FUNbEMENTALS 

• Some techniques used in wireless communication: 

• FDM 
- TDM 

• FDMA 

• TDMA 


GSM (_s^ Lii.1 i jl (JiioLlJ i £ ^ 1 ® 

Cellular FUNDAMENTALS 

o FDM 



FDM j' frequency division multiplexing y>j 


21/10/2008 12:49 <=■ 


1 1 of 48 


tj! GSM! 4-^*1 1 c ^ c-ilj^ULa - Jh\ ^jl 


file:///F:/New%20Folder/thread29982 1 .html 



ji ji£ carrier J' user oj ^ carrier J' t> ^ ^ ^ j* j 

5ija capacity J' M» aJj _ V 

Fuel Cell Technologies 

and electrolysers for education 
.demonstartion and public relations 

Google 
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O bossnemo 



TDM jt time division multiplexing j* j <^11 
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time slots -S' <> ^ channel -S' {&& ^ j 
(Jl Ju^^a ^A ^ ^ K 2d\l ^3 ddi£ V J ^ ^ jl^ o'jh-* time slot -S' <s user j 

capacity 


time J' j* time slots J' j' carrier -M j* Sj 

mhz 1000 J* mhz 900 j}-a A_ 2 ^ ^ajolaII AjLJI jl ^jia J& 4-C.La^. Ij I jx^aj 
6 jLiVi Ja u±L 6 jLiVi Jc. J^a ui Jl frequency J lh mhz 1 00 j* J ^ j-^Ji j*s 

(J ji mhZ 1 00 J (Jc- (.5^ da J*_ a 1I dlsul jl jS^a^a (jka t*Ja ? AjI Ja*A A-fijLu (J Cluul jjc- lil Ji3 Ji L-Ja . 

^ i»j (JjjJ^J Ju3l \ 0 <JI (J jC 1 1 00 J ^**^1 I C t n)a di3 Jl ^jd3J ^3 <La J*^a li£ dlsul Jl ^lliaA Ul V 

j^iklLoua 2 (J dlsul ^ilA (jka jV S^JoC- Jl j i ^)- (Jj^ Si^l j S^a j-^iklluua \ Q (J dlsul jS^a^a 

^ (Jklili (_Jaa^A di3 Jl (^jJd3J ^3 ii jlll (^jJd3J ^Jc- 

iixll dji jj lil ^jlaC. - Si£ (JjA Si^.1 j S^a ^k*Uxi^a 1 00J dlsul jS^a^a ^ i»j ajuo3 \ Q0 <JI >a i 1 Jkd 

(j£ Si£ (_£ J AdasU L_jJl jj^Vd^a 2 iijll Lai (J^ jLudlc. Si£ jl Jl \ g >a a xa q *1 tillLj *1^. 

^ jjAa ^aII ^jV JLj. . j>»; J^ ^ l£J C5J U^J^* ci^-^ J *0^ Jf^ *^A Lai 

.. 200 tijt-y carrier J£ c^? GSM J' ^ J*a 

Ia^juj 6 jLil Cl \x n ^jl ^Jl j^l ^ j)^ q^ll ^JjlaIIj di3 ^11 <c.L<^. Ij Cli3 Jl A Uj/dlj 

(jjiij Jc. Cl \x ) Ul ^JjJ Ic^A j CC jll (joiij J^* AjIU ajLuol (J i Jalc. I^jAjuj CC jll <jjdi3 Jc- "JU fijUil d \x jl J Jalc. 

^jjA a^Vujj^H (Jc-I L<d (J Jj *1^.1 j jS^a^a \x J^.TDM (J^ cJ^ C5^ C 5 ^ J (J^ldi ^3 ^J±L<a ^L> j-<a CCjll 

JaAuJI (j JlU ^jit^JJ (JjA jUdVI t-*Ja j AJUjLq 20 8 (J d S3t jj ^jl L_fl^su dljl ^j^.Ijj ^jxi^A 

(Jjj^aSllllj JiSil ^.Luo jl a! JA aC ^a^l^ll Lg fiC 


lie. jda ^ a 1 jU 

(j-aLk iij da.1 j <J£J j?^; lilj djiUjj>a jjLLai jjJ^La ai^ill (^Alc. lil ai Jjl all^ ai ^a!^l£Jl jl jjijLuo I Jjl latja 

^iiA (jlA Aj 
AjI (J^JI J tJa 
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Cellular FUNbEMENTALS 

« FDMA 

□ FDMA is the division of each bandwidth (RX,TX) into 
many frequency bands (channels) 


A 






cjlUll £ jill 

FDMA j' frequency division multiple access J' 
^ j* carriers ^ carrier user o4 c&j FDM JS- 

A-llLk 


Cellular FUNDEMENTALS 
TDMA 


□ It allows several users to share the same radio frequency (RF) 
by dividing it into different timeslots 





Time 


TDMA j' time division multiple access J' 
frames ^ s^i jii channeP' ^ j 

time slots -S' (> ^le. frame l£j 
kc. cASj ^ o^' time slot -S' <S user j 
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radio frequency J* A jlss users -" t> 

t-lllc- W*Ujj^Q ^ I^A . < 21 ±jIj 


time division multiple access/frequency division multiple Ji 

access 
TDM A / FDMA jl 

frames ^ channel J£j channels ^ band i^a 0j> uu*^ <> 

j time slot ^ user J£ j time slots frame j 

carriers-" <Aj user ^ j 

frame -" time slots -" ^ 
^ TDMA / FDMA TDMA 

<j^)1_Lq •'» dillull (JjiJl cJj^' l).. 1 ?* " <_)_$' Lic-Uij 4£.12 j L_a_jjaij *■ . 'jS-» 

<_Ai. <JjV' cJ^aJI ^ (Jj^M (j-« 



Cellular Fl/NDEMENTALS 


(jLuaJJ ^)V (jl£ *UV l^laj J (J jVI (JC- SjUc- ^Ic. I jSj! IxjJs 

^juoI (JjIj^aII ^juj! I jfil juj! 6^ ^jLudixS ^Ac« 
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Cellular FUNDAMENTALS 


o Simple growth was the single transmitting/receiving station 


o first generation cellular system 

- Introduction of analog cellular systems in the late 
1970s and 1980s 

- analog system 

- incompatible systems 

- limited to voice service 

- no encryption 

- FM modulation 

- FDAAA transmission technology 

- suffer from capacity saturation 


analog J' J*- u^i j analog system 

digital system J'j analog system J' u^i 


- heavy, bulky and expensive 

- no Switching between regior 

- low quality 

- limited capacity 

- rapid market saturation 

- power hungry transceiver 

- power level was not safe 




First Generation Ji ijH*3 


Cellular FUNbEMENTALS 
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aJjuj^aII CIjLq ij!*_aU ^ l olG j v ix_ analog systems J' ^ u 1 ^ <^4j 

FDMA J' u^j 

Frequency Modulation J' ji £j 


Cellular FUNDAMENTALS 

o 16 Frequency Bands 


820 830 840 850 860 870 880 390 900 910 920 930 940 950 960 


MCS 

NMT 900 

AMPS / 
NAM PS 


JTACS/ 
IMT ACS 



820 830 840 850 860 870 880 390 900 910 920 930 940 950 900 

MHz 


Cellular FUNbEMENTALS 

o Systems of first generation 


Year of Access Mode/ 


System Introduction Region Mo dulation 


MCS-L2 

1988 [1979) 

Japan 

F DMA/PM 

N MI 450 

1981 

Scandinavia 

FDMA/FM 

NMT90O 

1936 

Scandinavia 

FDMA/FM 

AMPS 

1983 

North America 

FDMA/FM 

MAMPS 

1991 

North America 

FDMA/FM 

TAGS 

1935 

United Kingdom 

FDMA/FM 

ETACS 

1933 

United Kingdom 

FDMA/FM 

JTACS 

1989 

Japan 

FDMA/FM 

NTACS 

1991 

Japan 

FDMA/FM 

C450 

1985 

Germany 

FDMA/FM 

Radi oC am 

1985 

France 

FDMA/FM 


Second Generation J' 
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Cellular FUNDAMENTALS 

o Second Generation cellular system 

- Introduction of digital cellular systems (90's) 

- development of unified international standard 
mobile communications 

- pan-national roaming 

- digital encryption 

- enhanced range of services (data + voice) 

- low power consumption 

- light weight; compact and pocket size terminals 

- TDMA transmission technology 

- huge capacity 



Vilmunli 

digital cJi (ji jpdii ^ ^ ^ ^ /ji t : Mr- 1 ^ ^ > » a ^ic. j * ■ u±i 

id ajUI J jVI ^ SMS ®j4=- data Lijii j <1 <— iLinl] jjidi J**j Uj^a jUilt system 

QPR3 cJI ^ J ' a ‘ l Jldjl IjJj-ajjlLa (JjLuij (Jiijj dlili (_jlc- ' \’ Q .’ ^ ^ jda _^all 


Cellular FUNbEMENTALS 

a TDMA 




UAj^aS C5 Lj TDMA J Ld Ula <2li£j 


opacity J' ^ j TDMA J' j 

( TDMA/FDMA 
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Cellular FUNDEMENTALS 



* 2 & cellular systems include: 


- The European Global System for Mobile 
Communications (GSM), introduced in 1992 operating 
at 900/1800/1900 MHz 

* The North American Digital AMPS (D-AMPS), 
introduced in 1994 operating at 800/1900 MHz 

- The Japanese Digital Cellular (JDC) system, 
introduced in 1992 operating at 900 MHz 

- The North American Personal Communication 
System perating at 1900 MHz 





Cellular FUNbEMENTALS 



CD wtthotff GSftl service 



Third Generation J' ^ j 
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Cellular FUNDAMENTALS 


o Third generation cellular system 

- global roaming 

- appearance of Haps and satellite services 

- multimedia services 

- W-CDMA transmission technology 

- Smart antenna 




^r-.l ‘i . ^>'1 ^ 4^11 ^jc- eJj 4_lla*j (J~“' g A (jl ^3 ~KVi 1 'jl’v.j dlllUll (JjiJl 

ejJC-^j 0^11 ^ j o^^LLall JjLuj 

WCDMA LJI 

<j>i j»bi sip U-ifr J j&A -*1 M ji j smart anttena J' j 


G 

Access Teq. 

Svstem 

1G 

FDMA 

AMPS 

2G 

TDM A 

GSM 


CDMA. 

IS -95 

2.5G 

TDMA 

GPRS 

2.75G 

TDMA 

EDGE 

3G 

WCDMA 

UMTS 

3.5G 

WCDMA 

HSUPA 

3.75G 

WCDMA 

HSUPA 


JU^Vl 5^ 


jJJ PjjlLa 4_i3 (Jj-li. oJ 


b c-jJa digital J' analog <> ui j ^ ^ cM Jj' <> digital system \i+mj u^i ji ^ 

ULuC. (_$ jj 

digital J' j analog J' fUaiii jjj jjiSi ui i <_Ja 

jx jjkj *— iL^Li. (Jj^M Ij^l 
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FUNDAMENTAL OF CELLULAR SYSTEM 

Ml 14 

T ransition from analog to digital 

• Capacity 

Compression in digital gives more channels 

• compatibility with other systems 

As ISDN (Integrated service Digital Network) 

• Quality 

• Cost 

• Security 


capacity <_)' : J j' 

> ^ t_lJa bits cJI sJ tt» ‘ jA ‘ _ 'ti 1 ^. ajjjS a^LoiVI ^* l « ■ -a AjjLal ^A Ijl^a 

IsLliaj B.W J CliUa Ul d jj* ksi SjUiVI 

analog system d\ J* 

I ^ JaljSlI ; ^12 

^ajV G^-AC- J ISDN <J J LlljjIijVI j tktx-a A aI^\\ V ^»UaJ (JjLa GSM (Jl txjJa 

A^JajVI ^ (3^1 jiLd 
■ A -G >. t ** d t *< 

L-fljjauALd (j j jjQwdti A-^jLiu]! A^iajVi d>* jjj£j cJ^i a*iqK*i hardware ^^ajolL a-i^^i a^j^jVI djV i * ^ j 

aJjoj^aII ajLuoVI J e-laj j A^U> £j|^) 



aJsjIj i g xj.a^Ia i^Lsiuti Ldj ^j-^alLk fijUiVi noise cJi cfi** analog ^j^V) ^ i ^ j ^ 5 -^a 

Cl)^)jjul 1 g j 


21/10/2008 12:49 f 


21 of 48 


jl GSM! c ^ c-ilj^ULa - Jh\ jl 


file:///F:/New%20Folder/thread29982 1 .html 


Signal and Noise 



Displacement 


1 j 0 cl f* * digital Jl s jLijU A-uonlij Lj 
1 C5 Lj OJI noise ^ i^i VI. (_$ji J^Aj l>a noise J' cs-^ 

Ja*j Ul jjc. SjlAVI ^Al 1 Jlj o J' ^1^^ jlL bit t$ja Ja*j <^1 J^jxxn lg W j 

au! ^ia ji <. a ^A i&Ia (_5_) J y^ixxiV i J SjLi^U error ditection and correction 


4_Luj^)a]| Aa ^AaII jAluJ ; (JjoaA 


SjIAVI jj^xxn <J aC-I (jlAlc. 1 g A^Viui^ S^^VI iAal j L <iK^ j C t i» x^a cinalOg Jl jj3xxnH 

_c ^ i^ai&Lq j&i ^.ia ji (_5_) j-AAiil C5^ i*^* J^ja jAAiii digital J^ 4 un iiG ai 

GSM Jl ^IAj A_nj Al $-IA (jl 


#3 


AM 03:09 <2008-02-20 □ 
O' bossnemo 


GSM Jl ^Uaj A_iij A^Ia^. Ij Al c-lA (jl IjiiA 

^Jl (J^LaaII £_1a^ JlALuol J JAjI djUa^A Aj 3 (j^SL) ^jV (jl XX) 1c. C5 £LoV ^IAj £a jAxIiij A^.1 <C-Aa. Lj t*Aa 

Wjft f^Aj Base Station j' Base Transceiver Station W^*4? (_£j djUa^All A j Jain L^j3 Jaju (jjjjtc- 

(^U. ^Jl jlnA]| ^ Al c-lA (jl 

^ cell 1 g Jxx xiiA BTSJ' Jl AikUl j 
J£Aa ^ ^qn^i 1 g Adtj Cell U 1 aK AJI InK j] l-lL. jlA aK A_JI Cell Jl k_Aa 

ajI JAi l_±L . interference J' 


21/10/2008 12:49 f 


22 of 48 




tj! GSM! c ^ C-iLj^ULa - Jh\ *LJ ^jl 


file:///F:/New%20Folder/thread29982 1 .html 


high power high power 



interference ^jLuolc. 4_j^juo Q^ x ) £)£* (J^VI Jl li^.1 c > 



3aiaij p^iu dead zone J u' ^ ^ 

JJ^ 4-ljIj CJIjj jj cell u^' ^ Jl Cell J^ u' <-M .... lMj 

J^ljj ^-iiJ Jj^a^-iA Jl cell <jjVI J j^J^JLuudl 

Jjl Jj^a^JA &J (JjiJ (j-salLk <jJa*J JJ j]| (Jj^ I ^J^JjoUJ Cell (jjl Jj^ J^j J jl ^ ^ t-^l ^>^.1 ^ *1*^1 j 

^JxiJ iLk^al (_£j Cell Jl c — ^ I C t nJa <JjLuiL<i ^JLjaJ CellS Jl Cy* ^- 0 J)^>^ ^Jc- ^jjl 

^j| 
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FUNDAMENTAL OF ELLULAR SYSTEM 
•Cell shape 






fiJ (J£juall J A-llaLa 


^jLudlc. \) ) (J-oju ^lajJaiA \x jiJ^a j Ig Kjui ^IjjA \x ^A 

^jujIAjuo (J£juo ^ kj A»j 3 ^Ga 

GSM cells Ji ^ a-Jc. lJjIxIaII jAj 


A-jl V Judll C- V 1J AJ£ju0 AJ ^IxjuoVI l£ Jy* tj L , 



FUNDAMENTAL OF ELLULAR SYSTEM 

Cell Cone i age 


Ml 


(jjjLiall i—ulLuiV l ^ llj jUilc. sjjcj A » 1 — (jUalc. ' » oAj (j^alLi. ~ k» - ' < a (_yiA A ]& ■" ^Sajj ^jA V 

uA ' $ , i <a > cell J' jj^j u'-*^ c - cell J' Jj^- <a3ii^ jsui 


^Ui ji Luj carriers J' qa AjLJI U^l <jl UljS U^.1 Uc-llL AjLJI j jj ^ jjJa cs"^ l-iiL 

aIjIj aK system J' ^ channels J' ^ ^ ^ carriers J' ^ J** jx* ^ c*-^ 
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capacity J' i j jj oijj^ aj' cU*^ 

(j^ju c > jjjiili (jiiij I cell dh^ cells <3 ^Via Uji u jS u^.1 b i y ^ j 

^»LaJ 

<aLob<dl CjJ jj Ul JljtJl l^-dc. <L<uaiLdl cell (Jl ^ jj U^l ... cell I ^jlib l_iiL 

J£a capacity J' <— >3ji' ^ <_w .. J4 ja f^-j^ sj£jj jj jjII <_>oaj i^a. 'iVuun cell 

JJc (Jlal jU, >>■>. jjj£ Igja ^jxaJ^Jjji^ill JJCj ojjjS Aalala ^ ^^jclll j (Jl JJc lllll Lii^ <_£jl 

4_K jjUll A_ilc ^ jjjj JJc. (jjoii.1 (jl Ilia] CllLuiljJ J*j AjI ^j] JJc (jjoii.1 jA <_u]a JjUll l fr-iic A xuaiLa]! Cell <J] 

... cells 7 



(j jLn]ii ^ j>a ^ciii jjUi js Aaa 0 j cluster J' j. 


cluster cells J' <> ^ ac^^'j 

cells 7 J c> 

A_i3 (j^J _^_9'*]] 



iSj Cell JJjj]l (_yia i I j-aJULoiiJ (_£^llj Cell (j^J ] jail Lii.1 (jl ^^LiA A^JjUI ^Ui jjjiill ^gk 1 ih-> V jl j 

(jja o jj^ali ^gk ^jJaj-a ja$a 

jjjj]| ^ja cell u^n txA ja*^>i ^j] y cells J' 
co-channels cell fsj^o j^' ^ cell u^' 

reuse distance {&# J' Ai^'j 
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FUNDAMENTAL OF CELLULAR SYSTEM 
q cell scctorization 


cell sectorization 

(Jl ^jc. ^Lill <J]£j ^Ic- llhOj^' ^ 

co-channels 

cjj l *■ . ^ (J^l <^1 cell J I l GSM cJl ^tJaj l jbz* 



^Jl^LaUJ cells (Jl JjIjjA (jl£ IIaajoS U ^.1 jJ M ^■laJLaudl (jikAA li^.1 

cells 6 V s c^i (^ j^' 

|\/| ^^JjoiaII (jl m .o^ I alilaC. li^.1 aUjjViII <j£J 

^ j u^.1 Ls in <^\ j>di sector Jl ^ ^ l ^ f^uj *S0 ^vu * i * ^ jl ^ cell 

a (J^IjjII tills 1 jjuoI 
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L$ljl lS^ Cell Jl U^J jA c-ilL 


FUNDAMENTAL OF CELLULAR SYSTEM 


6D* calls 


1 2G* cells 


Omni 1360*) cel! site 



6 Cell Site 
Transmit/Receiue 
Rntenna 


3 Cell Site 
Transmit/Retetoe 
Antenna 



(JISjA iO j 6 cell (J L$J* C 5 ^ ^jAiLuo lK^ (_$j 

L IxjJa fiJj 6 C5^ Ulijl L_l£^}j Ll^.1 ^jiiJ 

Ajla. ajjj^all A_i3 £juoj Lnjl Aj 3 J * Cell (J lia.1 (jLilc. 
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cells J IjA .. AjI (J-ojGA Aitj£ \h* AjuJ j A q)*i \a ^3 A (J-gxjA Ll^.1 ^jl 4_c.L^ Ij 

v j ajjja channels J' cell J' j* ' c^Ly... 


J' J* channels J' ^ ^ cluster J' ^ ^ jji cs^ ^ u' k u** tjj£j 

^Uu aiAj j\\ cluster 

j^c. Q.& i** cell u' channels J' t j-w cell 7 ^ ^ ..cell ^ cluster J' j* 

... c^Ij &a channels J' ^ ^ cell <_?' ^ channels J' 

.. channels J' ^ y-*-* <jj^a lA* ji cell J' ^ cP*-* 

...aJu>^ ji cell Ji jA^u^iju 

L 5 ^ (Jj2 c^' “ J_^a31 (JI (_5 j Ajj*^ A^.Iul« ^ jl iLJa j3 jJ 

power <Ji j j> <_s^^ li j «a g oa^i j cell y jys (_)^ ciuis sj a^Loi^ii 


lg_La A^lLall 

cells (JI J jjiA (_$^lc- ? (_£j Ailalali ^ dlj! jj Ajlj£li j]j t . ijU 

4^ power J' JifcA lw channels Ji Uij j ^ 
cells J' t> power J' J&a to jj <_$ji Aiii&i <ioi j ji j i_nla 

splitting cell AaajuiIj 6 _J 
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FUNDAMENTAL OF CELLULAR SYSTEM 

Q cell splitting 

- as traffic load increases in a cell 

- to increase channels designer tend to Split cell into 
Smaller cells 

- R decrease Dc decrease So more capacity 



C3 Old m 


> 

Before 

splitting, 






U2 -m- 







3 

New BS • 


Atl®r 

splitting 


Aiki* A capacity J' j' LJ cell splitting li At! 



□□ Channel subset *1 
CZ3 Channel subset *2 
i 1 Channel subset # Z 
BB Channel subset *4 
| Channel subset *5 
I I Channel subset #6 
Channel subset *7 
f Ease Transceiver 
A Station (BTS) 


cjIjjjjII Maj cluster A' cell A' cL-j 3 u^j 

cells J' t I L_fl ^judj Ij I L > ijJ^a 
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FUNDAMENTAL OF ELLULAR SYSTEM 


o cell types 

- mocrocell 

- microcell 

- picocell 



Very small cells 




macrocell : 

j^Ia 20 Cy* lAl.laj 4 \j\qU <alili]| dlli (JjJaLLall ^_9 j 

microcell : t 

jia jll£ 3 1 J AilSSlI d lli JjJalLal! 

picocell : t 

L& IjUs c 1 ^, A a^ )J) ^ ^9 dlV ^-all jl ^ ^ ^ A all » 11 A il ]' dilj 3 ^ ( ^9 ~ ^-v’u 

. 200 



pg »j ^ ->'i ^ tilXjij picocells J' 5^ -^j 

highway cell : £ jdi 
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CjUU^jI (J-g gL^jI ^ 12j| (jjdJ U3 j| 2 S- 5 ^ ^^iklLoiJ j 



cells J' c^c- ^ jjjjj j ^Uai]i ^ Ji cjbj jj]| J£ cluster J' u' 

cells J' ^ ls' j' £ jj^ <-s J j^' ^ ^ .... cluster J' ^ ^ 
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FUNDAMENTAL OF CELLULAR SYSTEM 
q channel allocation techniques 

- Fixed channel assignment technique (less Ts) 

- dynamic channel assignment technique (largest Ts) 

- hybrid channel assignment technique (Improved) 



Dynamic 


Hybrid 




cjbjjjii jjiil (_a jj^j I j]i*j 9 SjIjc. AjiJi j cells 3 cluster tj-iic. <ji 

.... ^ iUa f.Vsn.wall AjI j CellS J' 

Fixed Channel Assignment Teq : c' j 35 * Jj' 

cells J' is^ ls ji \\ <jl ja j 

a cijIjj ijiiS l cell UJ^ <ji 

a cells cJi cj^ cell ^ l " v<w lii Iaa a k j 

W 

Dynamic Channel Assignment Teq : c' j 3 * 1 ^ 


£j|j j Cell jA j 

Ub^.lJaC-V S^C-Ludl! C k ^JUJ d dl A gAa ^9 (J ^Ja i * ^ n ^ n Ad£i ^ 

Hybrid Channel Assignment Teq : c j 35 * ^ 

CjIjJjaII ciljlj ^ JJUJ J AajIj tg J cells <J dl ^ L_S ^juo9 Ix-a (jA^ljjkVI Ujlkl U& j 

Jl^n. 


MS Mobile Station Jl BTS Jl o* ajj*j-« tiic-tij o <J jIs 2 j Jl J£UiAi ujjAj <. . n)i 

Adaptive Power Control J' t> ^ J j^i i jIUj <_« 
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FUNDAMENTAL OF CELLULAR SYSTEM 

q adaptive power control 

- as cellular mobile moves power seen at Bs changed 

- so we use adaptive power control to maintain it 




BTS J! cl>* MS J! 4-^ ^ is* (jj 

... MS J ^ jd\ ^ BTS J 4-Luj^JI powGf 

MS J aIuj^aII powGf <3 *yv*n j ^UYI MS <JI u ^ \)} 4-^bdl l-j! BTS <3 

... AjI ^ dJ j l_iiL 

f lMl A^db v j! 

^ blla SjLuoVI AiLabc Aiuoj^ll poWGT J bUa MS cJ^ A^jaiilbj b^.1 

Jj]| (jiiAj (J J^V I CGlI Jl 

MS A^anJb bjb 

MS J c> ^ j^' powGr J' is BTS J c> ^ powGr J' 

A1a aIujjJI pOWGf (Jl JfijA MS (Jl BTScJ^ L>^ 4_Luj^a1I pOWGf (Jl LaVUaj $.bj| 

AjjUoj ^^Ic. lila^l^ Cl£ jll j ^^Ic. A_Jbdl pOWGIb)^ jbjall J-iibll J ^ b^.1 

...i^3 A $.bj| ^ ;, vWj aK aJ (Jjbj^dl 

MS J! J\ BTS Jl AiuojJl a^LuoVI J^bLbl j bc-jjJa 


#4 


PM 04:56 <2008-02-24 □ 
O bossnemo 
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FUNDAMENTAL OF CELLULAR SYSTEM 

Q channel characteristics 
- Multipath fading 



JjI 


Multipath Fading 


~ (_^Lj l$j| , -~>-v jjx Llifrllj dlL^j-all (J*'V Li^t A <~-l ■*■>■ lj ' » 

4-ljlj A-La j 

c MS d' J' BTS d' I^a Aluoj>dl SjLuoVI (j! ^ lx ^ i ^ 

A_ljl2]| ^JC. ph3SG S- 5 J^A \ a fi^Luol (j£ t*_lla _ (Jj^aa^iA ^1\ AjI (Jj^a L<d CIjI^IjujVI L_nJa 

L % ^ ^ lA t *■ ^ ^ ^ 1 ^_jV (_ 5^ djI^LuoVl (_)j^a Lai ^jl l3A aJ^juIaII 


JxdaqlA pathS Jl j' ^—lAj JjIjj-gII jl (jdajil L-llla.. ajLil ^ ^QuA <jjLa Ixfla 0 i£^ CllljLiVI 

^j^alLa. AS u*jj ^jjjL^iLa 4_aJaLa AIiAj 


Multipath Fading d' £' -A' *M j* sjA 3 
Rician fading : dj^' £ j^\ 



Line Of Side ^'j -La. ^ BTS d'j MS d' ^ uj^j 

CllLujl^ul AjLa A-^13 djIjLuol bclla j 

^ptliA A-Jlc- power S- 5 Sj-jil (jj^jA BTS (J MS (J (jV A ^ J 


cijIjUiVI ^Uj 
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Rayleigh Fading : 


UNOAMENTAL OF CELLULAR SYSTEM 


-It gives a Rayleigh fading distribution 



- Rayleigh fading is frequency 
selective 



No Line Of Side ^ BTS J ^ csji Y cP* tA MS J' ^ uj^j 

^ 4 . ^ ~ cJ_^- ^Lai^.Vi (j-* dji^jLuoVi A IS .^^\1 jJjSu LiA^ B B 1 » 1 j 


Rayleigh ^ ^ J' *— « I jL*j u_ula 

^jLoiaII duinii duiiiii cj^ ^ n«-a o^jLuui Rayleigh 

Fading J' 4 -?-^ iP 

fading <_)i ^ ^j\ > Ia^Ls c . ajI ^Li i ^11*11 <. _ i j la 
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FUNDAMENTAL OF CELLULAR SYSTEM 

• To overcome multipath fading we use : 

- Microscopic diversity and combining techniques 

- Frequency hopping 

- Interleaving technique 

- adaptive power control 


Microscopic Diversity Techniques Ji > lM 


FUNDAMENTAL OF CELLULAR SYSTEM 

-Microscopic diversity techniques : 


1 -Time diversity technique 


V 


4A 1 


Switching logic 
or 


ny 

iTVfWv 


2-Frequency diversity technique 



Switching: lagic 
ct demodulator 
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FUNDAMENTAL OF ( ELLULAR SYSTEM 


3-Space diversity technique 


V- 


V I" 


Smlctong togic 
ct dsmodtf ato* 





inwh 

: ■ ( 


dlaJ jlSI Cbiti (jc> 6jUc- dJ j 

Time Diversity Technique : 

d&3 "I" gJjuoVI L ** lx j Fj ^ j (JjIj^aII SJjuoVI (Jjuj^)J ll^l (jl AJal joUJ^A j 

^gjju (Jjj^a <Jbdb UaJ J ,Wbjji aJ I ^ILojI ^jjij V SjLiVI £^lb jIjolaIVI Ujjc. <jJa J^J SJjujVI 

ajjuol lllxj t jj-aj 0 S- 5 lA^ld jbui* <J 0* j Igbl <jla JjA J jVI SJjujVI fiJ (Jjj^aII (jl .Wbjji aJ 

^jjdJ (jda dl^all Jj^aII jV JIa jb^ lj d£l (JjaA L£^ *JIa 1I SjbuoVI S^Jj djall (Jaj^aII jjjfLiA AajIa 

(Jjdij J I Jj^a j-A ^jV (^gj^alall Jc. jjjjjbail A llx J tbl ( Jjj dl^pdiJ (jda CajIj j& j *X*n^ ^ladua-all j)l Jj <jla JiA 

jtill J J^VI <*— ! s jib I Jbu... JjS^I Jbj... jball 

Frequency Diversity Technique : <^1 

SJjuoVI (j^l (jjjJjuol a oiQ-vll ^3 b<A ^ *1^,1 ^ S^Luol (jpXsSliA jj£i (J aj^aII <JI llic-lb S JjuoVI (JbujJ ^jaj a_i 3 ^ 
U£ U^.1 jA l_iiL ^globa CajIj (JjLj^aII jjb <J-a-a M^ 3 ... 4-d ^liLubA j l_iiL __ A_blill SjbuoVI ^)JC. J jVI 

ftj Rayleigh <***\ ^ t > ^A£j' 

(jjalLai a (jjJJjlj dijlii (Jjaluix Jl CIdIj (j-a tS!i*J Lli.1 (jl (J_Aw (jtS oJ j£jal 

.> fading (Jl ( dljlj (JjLj^aII Jl (J^LoiaII ^jV ^l^dl (JJ^ I uA jjjjLiVI 

d^.1 j *li£l L_fl j Jail I jjujI Jc. j (jjjjLil A_i3 A \\x \\ (jjJJ J (J£ 6^ ^ J^ 3 1 nW ll^.l 

A IS 2ojq (_^Aic- IjI aJ I * J>1^> (JjIa A-j^aSlj ^gA _ A^LiA ^ laJl x jojq (J^ A-j| dll J dul ^gjl __ ^A-jojj^^ (Jj^a JA 

^iliA (jda Juoli aJ ^IjlSVI ^iliA (JjIa.. ^iklLaua (JS (^jl JA *j* ^ ^buj dUll J 

Space Diversity Technique : bJiidi 

A_J A^^aj^ad>a Lnjl A_i3 Jjjj ^jujS (JS . ^LujSI Jl Jc-llL Cell (Jl f jaJ ^ bdjl Ul J ti^>l.. ^aI J*d Ax»L^a.lj Ua 

^gS UFj^A ^A j L t nJ^a. fi^l^l jj (3J 6*^1 j (J.j^ d lia^J U3 j| 2 ^juoS (J^ ^gS JaaJ 1 L-llla, 

ajLuol (J£ ,Jja Adlllll ^jc. ^)A*lL<a J.S>q J lib I (JS (jV j Jb^Jl ajldVI (J^ I J*J-jA lib I ^jjbjVI llluol V... AjI 

6^ ll^.l dila^.V J A qK*dl ^gA A_bli A Kx ? d a A Kdj^ll 1 nW 6^ ll^.l A_bllll fijldVI ^jLuia J ^ jJ^ 

^gS dJ ^ _^da ^ aII ^alldubj ll^.l J xtilc. 11^. A jllc. J^rA A qKMl 6^ ^Jjj BTS (J^ (_^ djlbl 3^-11 Ibic-Lla 

A-b\j dlbSj ^Jladubja Adli A oUu ^| L^| ^ J J^ J^ fadinQ (Jl (jl Ja^ilb Jl JialLdl 
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fi^LuoVi (ji y^uxiV ^9 ^^a^LoiaIi l_a ^2^ i ^Lu ^ nJ^ 


FUNDAMENTAL OF CELLULAR SYSTEM 


- Combining techniques : 

1- Seiective technique 

- used in mobile due to simplicity 

2- Maximd ratio technique 

- Best fading reduction 

3- Equal gain technique 




comparator 


Receiver 


: J^\ aL>1I 

Selective Technique 

SjLi'i I idjJj 1 a 11 '’a'' . 11I .lie. (J ■ V I 0 jLiiiJ ^A A b.1 . 


Maximal Ratio : 4^' 


jljLaJ OjUiVi jjj£ jl-lLaJ 4-9J*_iJall ojLuiVi JJjSaj ^ajiLll (JjLj-all ^ jj > nj > lijjj jj£xa jA 

A_sISlA (J g fs ^ Q ^ ^ ^ 1 1^ ^ * r ’' ^ A ^ ^ (■' I ^ 

The Equal Gain : 4^' 


Llluj \ j^)J ^^)Sja 11 l* ja'n Ia^jjiS*i ^ A a jqll j ^9 A IjVuxiaII djI^LuoVl L_J^jJa 

A ^iq\ 1 (jjd9j ^9 1 djI^LoiVI 


jVI A_SJ^)Jall ^A il*9 A.a^Vuj.iaII Ai^lall 


Frequency Hopping : lM 
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ja Frequency Hopping J'. J— J' J& A J^fading J' J' o' 

ajI jI 6^ 3 ^^ nJ^. ciijij (3^ fading <J 4-c-j^ clIa^ 3^ (j^ 3 ^^ 

hop/sec 217 J J^.. 
Interleaving Technique : lM 

La ^-aC« j_ _ A_lL L_kj^ai]| (JLujjL ^ j 4_1LujjL ^ L-L^nJ, Aluj^all *La 

^ J Interleaver J ( JSSi u . 

Adaptive Power Control : <JJ' lM 

fading (Jl (._ nun aj)\-ut y $\ (. i >» (_j-a (_$0I ^.’I's'iui.aW POWer (_)' oOjJ ^ Jj J jA j 


Multipath Fading J' Jc. tiaJiii Jji u^j ^V>^' e joivi i^ijj J cjU^uJi jc. ^Kiu us no 

Jjkli u*KjI j rayleigh J'j rician J' 

t^A ajLi^l jIj Jl (J£l uia'I J Igic. ( -»K*nfr 4-nW JIj 

Shadow Fading 
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FUNDAMENTAL OF ELLULAR SYSTEM 


- Shadow fading 

-The Solution of this problem by using Macroscopic Diversity By 
Selecting a BS which is not shadowed when others are, 



^Jl AjI illLa Ajjj^ju c5^ c ' AjI JjA j A-C-Ijj aI^JJJ *1^.1 j A_c.La^. Ij I j)x«oj 

JaliiA BTS Jl AiiJ Ai^l. . 
^a jSJ ^jjjLujVI Jc- J AjII J l BTSS J AlLl^ SJjuoVI 6 jS ^ajliJ MS cJF. L_lia 

MS <Jl bfti Jjj . . (JL^aj v l s-UjI tilljj.. Handover a^l^. i Jc. SjUii ^jSl cijI 3 BTS cJl 
aLj^j ^jj l^alkj J Jl BTS Jl Cy* aUjU. Jl SjLiVI aJj^ Jl ^ BTS J S jUiVI Sj 
AjIc- *&l $.Liu <jl aJ ^ailSJlj... BSC J' L>* J-aVI jja CF ajLiV I J (_£ JVI BTS Jl 

*&l pLuj J (Jjj^afllJlj 


aISjuIa dillj 

Doppler Shift 


FUNDAMENTAL OF ELLULAR SYSTEM 


- Doppler shift 

- +ve if the mobile moves toward the BS 

- -ve if the mobile moves away from the BS 

- The Doppler frequency shift should be compensated so that a correct 
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Aj^juo \ g \c* JnA Li^.1 La j.. JLj^ AjJaj ^jjsJc- Ld£ l*_Ja 
jj J <j| <1 JL *Labl J] J (J Jj^^dl J Jail Jc. ^ j (j-saljjjLi* A_1J^)C. jl lJIj LliS *1^ ^aC. 

? Jjl citk-jjuo I Jjc* LoA... AJlx- At-jjuj Jc- ^JoLa Clijl J Jjl CliSjc. (Jill ^^A L_iila .. A_ij J ill Ar-jjuJI 
a WA \k*\ L<d aj jjJII _ .UaLJ <J <c.^)judj jjxxnj pjud^. <J j aljl <J 4 _LujJj jjJ <J J J Jl£ dj JLjj J*JI 

JjJ 4_i^JUlij JjALoIaII Jjjll J JjuO^JI Jjjll jl J Jl Jjjll . ,4_1J fiUiujJ Jl Jjjll j* Jc. I JjJj ^A J JALuUA 

^jai^Jl A^jjoj l_LujI n j& j JL^J 



&LJ J JJjuUJ fiJ munII jl£ J Lal_ _ fiUlujJ U^.1 Jl Jjjll (Jj£Lal3 Lai ^ajudjl 4x.JjuJ L^^JtJA bjlkj^a <Jjo1^Jj ,Jjj 

aUlujjl U^.1 Jl jjJII j* J3I Jjja <LiLaiiA UJ Jl jjjlli (JLujjVI &LJ j^c* 

bjl& Asi J^A jjp A_iJ^)C. S-^ J J JjL^-all USGT Jl J ^^*dl Jx^a^kjj 6^ ^ ^jJa t-*-Ja j 

a ilc. | JxSjoua ^Jl jj^JI ^Jc- I J£d BTS Jl _$ M3 Jl J Jl-fsdjuoVI j JLu^jVI A is 21^ 1 ^ 1 * j>L» j 

Jldlbj L <ill^jA jll MS Jl Jl A^^jJl L- \ Uxij Isja J fiJ jll ^Jc- A^llj jl^ll MS Jl O-^^-^- J 

MS J' ^.'^"' • a u- 3 ^ ^ Band Pase Filter J' *■ .» * «.< f-j^ jUiiiA MS J' ^ ejLiVi 

J^JI j c > nJ^a 

MS J'j BTS J' Synchronization lU*^a 
MS Jl 1-^ cJI^ Jl At-^juJI j Jl J «ig llj Jl jj 4 jUc. J-<«iA J*J 

AjuI Jl aKAA\ 


Co-Channel Interference 
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FUNDAMENTAL OF ' ELLULAR SYSTEM 

- Co -channel interference 


o*^j cells J' 

cell sectorization Jja UxJ£l« ^ j cell <3 cU- y> lM j 
MS J' J' BTS Ji t> a±^jA\ power J' sjU j ^ J^si 

WiJI 

Adjacent Channel Interference 


UNDAMENTAL F CELLULAR SYSTEM 


- Adjacent channel interference 




Frequency 


A-j^juo A»c«bia. b bb^a I 

colls JI ls ^ (^iji u^\£j1 j cluster Ji ^b. bc.bj j^tdi ^uaibj u^i <ji Jjs ui jS u^.1 

COll JI 6 L-iiijIllb djtajjlill bc-jj ji L t n)a 

nj J^I^J Jj^aa^iA b (_5l^)l 4 jI A_iL JJjlill j JJjlill J^I^j Jj^a^J l > nb 
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*\ La»lk!Ljd j\ (joiij (ji j (Jj^aaaj j 

Ms J' J* band pase filter u*j ji cj^J^ 
cell Jl o ^ J^b 1 i^vuj jJ ^ua Idle l_iiL 

^Ac- ^jjLiA ^)iiJ . ,4-Jj (_5.UI j (j^ 4 q]V<i^ <j 3 j (jS^^a l la. ^ i ^ i !■> (J *1^.1 j J^JI j 

^lii^l ^ li^.1 ^)jj£ ^ \U Uxl t^l (jl j (JS (jjj Ig n^iA li^.1 ^1 (jjj^ill 1 \x*y j \ j AjLJI 

aa <A\ 

AjI (J^JI L_llL 


UNDAMENTAL OF :ELLULAR SYSTEM 



F req ue n cy (MHz) 


aJ j Cell Jl L>^ jntln* (JjJJjj UjI Cell Jl Jc. CjbjjHl £j jjj Ak- j jA j )au*n J^JI 

Channel Managements*^ 

AjujjLoiII 


Delay Spread OR Time Dispersion 
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FUNDAMENTAL OF ELLULAR SYSTEM 


- Delay Spread (Time dispersion) 


Path 1 


- Due to multipath fading 

™To overcome this we use delay equalizer 


I 0 H 000 



Path 2 


El 

0 

I 4 

5 

0 - 


A-ljlj S^LxjoI j ^)Luua C5^ AlujjJl SjLxjoVI A_c-L^ Ij 

jj£j A-^.1^ V j ^)-l^ CS^" ^ ^ xjLq ^ ^ Ale- A-J^juo A-L^al j 

bit cJI s njau fijLiVI ^ aKxxi^ <Jx t» ii-» Sic- j a^.ij bit 0 ‘'E 1 j jti'iii 


bits J' j^' bits Ujc-iii o jLi^i ^ cijjifi Ui.1 ji ja j Delay Equalizer J' A- 1 ^' lM 

Training Sequance SjLiVi ^ Ji 

0- ^ jjJa L_ S jj2uA Afal ^Luo ^jl (^\^)\ J tLal 3x.0a n c > IjJ^a 


A_xjLxjJI A K i n^\i 


Distance Between MS and BTS 


FUNDAMENTAL OF ELLULAR SYSTEM 

- Distance between MS and BS 

“ This makes Time alignment Problem 
- To overcome this system should respond to this delay 
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C'\x 11 j Power Control '* Li^.1 jjl LiljS lia.1 j 1 g ' r - BTS Jl (j- 4 ( — 1 l*-l2a 

Aii u i^\i < . Power ^• > .'k > y i_s^i Power o\)» jti ciiiUjj-all cimjjAj aJJs Power ci iiLuj4l 

BTS J' j MS J' 

... AjI ^ A K >m4I t^A c_jjia A_Li^ 4I Power J' O^aII 5JSju1aJ| 

A_21j ajLib Jajj-oII Jjj Jjj^aII ojLuoVI 4_i3 (-**'» iuA C23 ^3 4 K j2udl 

BTS Jl <-la^ill Qx&k ^ B J^Jj^lj J^j-^l (jl 

A l T2 J' Time Slote J' ^aJ j 

B J T3 J' Time Slote J' 

Frame J' JL*j' 

Jjl ^jia^iiA B Jjj^aII I^Jij j Jl jVujjV 1 o.12jI ^3 

L_a^)ju bjl V j Jj^Ja Cll3^l BTS J^ J^ 3 J4 Lb <L}lx-l Cli3 j A^LiA o^) Luo VI JdJ^bl ,1* \\ I^Jaj j 

msec 0.577 <j TS J' u> 
C5^l TS Jl J^A TS L^l C5* J^ 3 LS' (jl ^ L>^ 

(Jjj^bl ^LiJ C- J^>llA ^^.llLo Jj^a ^iA JdJ^bl ^Lij j jJI BTS Jl JdJ^bl (J^ AiLuibl d ^ ^ lx J 

4 IS U1A C5 liiA J B 

Aj| j c > n)a 

BTS jl ^l ^ ^LL^I # BTS JIj MS jl JjAJ ^-SLulbl 4_3^)XAJj ^a J^JI 
o^LuoVI JLujjL ^ 42 1 MS Jl BTS Jl ^ l2A j BTS Jl <_J!j a^LuoVI Cli3 cJi^jGA 

^<i^ll j\S±Aj Aj^juo 4-J Aj^aLiJl 

BTS Jl C5^l Sj!*^VI Jjj^aj] (JjAILoiaII 

ilalSlI 

Path Loss 


UNDAMENTAL OF CELLULAR SYSTEM 



- Path loss 

Pr a Pt Signal level (dB) 

R p 

P = 3-4 


Distance 


J-ol Jjtlij 4 ALqj^l o^)LuoVI (j! ^^3^1-C. lli.1 b Ixja 

J o^LuoVI l-^JI Jj^a jlL ^Jl AiLoiAll ^A J 4 ^ <^.1_^. blx-o ^^)i2A o^£jj ^^Jl ^ ^)4C. ^3 ^ i»j 
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jjtliA Ujc.Hj ajLiVI jiLoui j lUl ^^a Ua S K 2 Adl _ j Alai^all Power l)I Ls^Ja l-lujIAlL 

^jjdlk^a ^iLa ^jS^a^a 4_A ^ALa ^aA^lLall (_)j^a ^jS^a^a ^ ^-IL^J lAi. 

(J^JI j nJ^a 

cjVI.^. ^ l^iilsjj.. £(^ 5 ^) cjVL^. ^ BTS (Jl £ y* aIuj^aJI Power <J s^ljj cj^ j^j H. u *o 

...(_£ I jt (J*^v\n &A j L_llL 


Power Jl s ^ ^ ) d>* Aim >*i Power <J! ^ U ^x\\ $ jjl^ali BTSs Ji 

<illa POWer 4-llaLa (AJIjA Cl ll^J (Jjoi^all 

A^lj ^ JUOJ ajLuoVI ^Ic- 6jJ^ j^all Noise cJl ^ (^ 5 ^ ljH*J ^-liia 


UNDAMENTAL OF CELLULAR SYSTEM 


- Combined signal loss 






4_Lm^a]| SjLuiVI tg-J (^5^1 dj|^J$. ^-all 


CH 1 ^ U^al^N ^jj£j AC-L<^ Li Sa£jj 
<jl J>aL^ ^1 Allud 6 Ale. A^ L$\ j\ OH 2 ^ lAllLa (Jj5 j 


#5 PM 04:10 ‘2008-02-27 □ 

0 sharif soperl 

jl ^Aall ^_gi ^AJjoiI £jlj <^^.1 £jl J ^jlc. ^/Lolll 


#6 


AM 1 1 :44 ‘2008-03-04 □ 
0 pulsar 
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#7 


PM 05:10 ‘2008-03-10 □ 
$ raul ess 


#8 PM 10:52 ‘2008-03-26 □ 

O titoking 

ld^ Ida. Jja^II £ jjJa ja]| I JA CjVtudjVI £jaa. ^ujL 


idlil ua jl jxo ^ IjW-sj l_ijIjj £j|^)j| J jg->,all Idfc t5 i c. I jj ja. idljfLuil 


(jojjfUl (Ja£j t^ljl I ^'^T Sk cJj <Q > ^ ^jJa ^-<dl d^J 


c*l3l j^-jl I^-ij Uj^c. j lull 4 _ijLj]I CjLujjjill ^gi jai. j j 


#9 AM 01 :57 ‘2008-03-27 □ 

o titoking 

£ jJaj-^l Ja£j di! ja. j| ^jJajA^I Ja£ fc^ljJI du 

(ilc-Uj t_l jLujVI j-« c“ugq U1 J diLo d^J <jV 4 _i 3 dlldjll 3 jaII (J-o£i c*lj| I j^-jl 

c&l I (_gio ^>>’*1 J (_>« j«^ (J jl (J^Iaju Lo (dial ^ *i<a*il lj) 

(J£ <dll (dill j^.j 

(jL^ajI ^gi ^gdJJ jl jLuaj liua. jl jLuic. i-^ljxnl t_u£j jl I j^-jl 
Ido ^Ull ^ Jdll Jjjj fcSljl lj=v jl 


#10 PM 03:19 ‘2008-03-27 □ 

ft ENGSERAG 

idlsajj j ^_5^-l Ij c£La 4il (iljL 



« o j^VI <432 1 8 t> 1 
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